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1. Introduction
In past several meetings, the topic of 2nd DRX for Cell_FACH has been discussed at great length, but no decision has been made so far. 2nd DRX for Cell_FACH is deemed as effective and efficient means by quite a number of companies, and its gains in terms of battery life saving and signalling reduction have been acknowledged to some degree. During the discussion of comparisons between 2nd DRX and other mechanisms, the issue about associated spec. complexities was elaborated such as in [2] and [3]. In this paper, we shall continue focusing on the complexity aspect, especially the interactions between 2nd DRX for Cell_FACH and other potentially affected features.
2. Discussions
In some companies’ minds, since 2nd DRX for Cell_FACH bears lots of similar intrinsic attributes to Cell_PCH state and its gain is not significantly larger than what Cell_PCH brings, so it seems more kind of duplication for RRC state handling and shall lead to unnecessary spec. complexity. For those reasons, they prefer only to use Cell_PCH via RRC state transition procedures when conditions are met. In our mind, 2nd DRX for Cell_FACH does not prevent NW to do so but NW vendors have more flexibility to apply either one or both, adapting for different UE situations or deployments or business grounds. In that sense, we do not believe 2nd DRX for Cell_FACH shall make CELL_PCH state redundant, or vice versa.
According to different characteristics of various level/region subscribers or for practical business reasons over time, there might be some operators not interested at enabling Cell_PCH in NW field, as Cell_PCH has rare data transfer capability expect the advantage of maintaining RRC connection before introduction of enhanced Cell_PCH feature. The signalling overhead due to RRC connection establishment from idle mode might be marginal compared with those generated by other procedures, while idle mode brings NW less maintaining/processing load than Cell_PCH. In contrast, Cell_FACH is such a state that almost no operation can afford missing it, as Cell_FACH provides some UL&DL data transfer capability, despite of more battery consumption.
With the enhanced Cell_PCH feature such as DCCH/DTCH direct reception and seamless PCH->FACH state transition, Cell_PCH can behave as equivalently as Cell_FACH. However per NW implementations, NB may provide different DL&UL scheduling and resource usage for UEs in Cell_PCH and Cell_FACH respectively. For that reason, UE may still have different user experiences for identical FACH application services.

After each PCH->FACH state transition for either DL or UL transmission, UE may transit back to Cell_PCH state, and so far its associated RRC signalling seems inevitable, as autonomous FACH->PCH state transition without RRC signalling may bring some temporary state desyncronization between NW and UE, which challenges the reliability of RRC connection and paging performances. Even before UE transiting back to Cell_PCH, UE may waste some additional battery life due to late RRC signalling command, as RNC may not always make good decision for state transition timely.

From standard viewpoints, if FACH->PCH state transition can be achieved in seamless way without any RRC signalling, then we believe there is no essential difference between Cell_PCH and 2nd DRX for Cell_FACH at not, but the spec. efforts or complexity for FACH->PCH seamless transition are of great concern now, and seldom attempted before.
Proposal 1: To introduce 2nd DRX for Cell_FACH, so that NW vendors have more flexibility.
In case of acceptance for 2nd DRX for Cell_FACH, there are a number of feature interactions to be considered further, which may bring additional mutual benefits under certain complexities. Below are some examples:
2.1
UMTS to LTE Mobility in Cell_FACH
RAN2 is supposed to specify signalling and procedures for supporting absolute priority based cell reselection to E-UTRA, UTRA inter-frequency or GSM cells from UTRA Cell_FACH state, where how to use the so far limited available measurement gaps are being studied by RAN4. With introduction of 2nd DRX for Cell_FACH, which relaxes the constraint from limited available measurement gaps, it would impose some portion of UEs less RAN4 requirement challenge, as that portion of UEs can make the corresponding measurements for mobility in similar way as already specified for Cell_PCH. This doesn’t mean more spec. complexity, but some natural functional extension.
2.2
3G HNB mobility in Cell_FACH

Currently RAN3 is discussing the possibility to facilitate UE in Cell_FACH to access CSG/Hybrid cell, because if a CSG/Hybrid cell is not included in the Neighbour Cell List (NCL), a CSG capable UE in Cell_FACH will not find that neighbour cell as explained in [4]. It might be attractive to extend the usage of autonomous search function for 2nd DRX Cell_FACH as well, which although can’t resolve all problems but brings feature dependency, but as least complement the enhanced HNB mobility mechanism in Cell_FACH. This doesn’t mean more spec. complexity, but some natural functional extension.
2.3
3G MDT/ANR valid measurement states
Per current specification, 3G MDT and ANR can be conducted in Cell_PCH, but not in Cell_FACH, mainly for the reason that the MDT/ANR corresponding measurement efforts are big, so should avoid disrupting any user services or degrading user’s experiences. With 2nd DRX being enabled in Cell_FACH, it might be interesting to investigate whether 3G MDT/ANR measurement and even report can be extended to Cell_FACH. As Rel-10 ANR logging result report may suffer from big latency, which degrades ANRF’s benefits for operators. If 3G MDT and ANR can portionally be conducted in Cell_FACH, it would enhance their usages. Or on the other hand, in case that 3G MDT/ANR measurement is still disabled in Cell_FACH, then NW should make wiser state transition decision, taking holding MDT/ANR tasks into account, so that MDT/ANR tasks are not blocked for UE being held in Cell_FACH for long period of time. This may bring some spec. complexity, but beneficial to operators.
2.4
Fast Dormancy target state
When FD is requested by UE with 2nd DRX being enabled in Cell_FACH, NW has one more option to save UE’s battery life further. Based on UE’s historical traffic characteristics or other potential mechanisms in [5], NW can probably provide more refined FD treatments according to that. One raw example is: for UE with applications tending to send UL burst data from time to time, can be FD in 2nd DRX, while for UE with applications tending to receive DL burst data from time to time, can be FD in Cell_PCH.
Proposal 2: To investigate further the interactions between 2nd DRX for Cell_FACH and potentially related features.
3. Conclusions
In this contribution, we gave some initial analysis for the interaction between 2nd DRX for Cell_FACH and other features. RAN2 is kindly asked to discuss following proposals:
Proposal 1: To introduce 2nd DRX for Cell_FACH, so that NW vendors have more flexibility.
Proposal 2: To investigate further the interactions between 2nd DRX for Cell_FACH and potentially related features.
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